Early Chinese Narrow Gauge Railways - Part 1 


( Peter Crush [ fi] #44] ) 

The “Woosung Road” 

The abortive 2 ft. 6 in. (762 mm) gauged Shanghai - Wusong Railway (a.k.a. "Woosung 
Road")' utilizing Ransomes & Rapier locomotives and carriages built by the Bristol 
Wagon & Carriage Works has been well-documented over the years in a number of 
Chinese and foreign language publications. This 9.5 mile (14.5 km) short stretch of line 
was constructed by a foreign business consortium during 1876 but having failed to 
receive official authorization from the Chinese government the company was 
compelled to shut down the line in October 1877, whereupon the track was lifted. 


The "Woosung Road” in June 1876 shortly before the opening of the line in Shanghai. 
On the left is construction engine "PIONEER" and centre is "CELESTIAL EMPIRE” 
hauling the passenger carriages. ? 


| will not repeat the history of this railway in this paper* but do 
include some higher resolution images of the locomotives and 
additional information which were unavailable to me at the time of 
research conducted prior to publication of the “Woosung Road” book 
of 1999 :- 


Peter Crush 


* Woosung Road in Chinese is ‘if! (Wusong Lu) . The company constructing it, deceptively omitted to refer to it as a 
“railroad” (#8 ) in their documents and in correspondence with the Chinese authorities. 

2 "Woosung Road - the Story of China's First Railway" - Peter Crush, Hong Kong ,1999 - ISBN 962-85532-1-6 

3 Photograph by L. F. Fisler , active in Shanghai 1866-1887. (See Remunerative Railways for New Countries, by 
Richard C. Rapier , 1878) 

‘For one detailed account, readers may read “Woosung Road” by this author which has been published in full on this 
Researchgate website at : https://www.researchgate.net/profile/Peter-Crush/publications 
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0-2-0 saddle tank “Pioneer” at the Ransome & Rapier Waterside Works at Ipswich, 
England in 1875. The engine, originally constructed in 1874 as 24-inch gauge, 
had been modified to 30-inch gauge with larger cylinders & new wheels.® 


0-6-0 “Celestial Empire” at the Ransomes and Rapier Waterside Works in 1875 


5 The additional information was kindly provided by Keith Halton, who with Chris Fisher authored a history of Ransomes 
and Rapier Locomotives. published c. 2000 by the Narrow Gauge Railway Society of Gt. Britain. 
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0-6-0 “Flowery Land’ at the Ransomes and Rapier Waterside Works in 1876 


arrived in Shanghai only about one month before the railway was shut down 


Following the railway closure in October 1877 the equipment was shipped to Taiwanfu® 
(Tainan) in Taiwan where it rapidly deteriorated without adequate protection from the 
climate. However, in 1883 it was eventually shipped to Port Arthur (Lushun) for harbour 
improvements and military defence works.’ Further evidence of this is suggested in a 


© Taiwanfu (fi) ff) was the historic name for today's Tainan 
7 This is recorded in “Taiwan Railway Stations — Looking Back from the Qing Dynasty #[Hljft@eib ii: reeiiAl—Ae 
‘a BR(1Y-k HHL" by Taiwan railway historian WU Hseao-hung (7), published in Taiwan 2006 
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short report in the “Chinese Mail” of 26 January 1886 recording a head-on collision 
between two locomotives at Port Arthur “a month earlier”. These locomotives are likely 
to have been the ex-Wusong engines. 


William George Jackson - China’s First Locomotive Driver 


In the list of foreign employees of the Woosung 
Road Company mention is made of William 
George Jackson, who was engine driver and the 
head of the locomotive department. Since there 
were only two other staff members® who also 
drove the engines during the railway’s brief 
existence, it is certain that Jackson appears in 
the surviving photographs taken in Shanghai. It is 
known that following the closure of the railway, he 
returned to England and was_ employed 
supervising construction of the  3ft-gauge 
Southwold Line in Suffolk. He continued to have a 
long a career on this railway, including the head 
of the locomotive department and _ other 
supervisory tasks. 


BY canbe“ = 


eae : ‘= 
Pioneer’, supported on long bamboo poles, being carried for its first test run near Shanghai on 14" February 1876. 
Kneeling down on the left is believed to be the same man who appears to be driving “Celestial Empire” in June 1876. 


® David Edward Banks & George Sadler 


E SHXNGHA| 


Z’ COTTAGE 
1886 


When Jackson moved to Southwold in England, he 
occupied a cottage close to the railway and press 
reports at the time included stories about the house 
occupied by Jackson being adorned by a name plate 
“Shanghai” including “strange Chinese characters” 
Long after the railway closed a volunteer researcher for 


Suffolk Museums tried to establish whether this story was ever true. Recently there 
was a “Eureka” moment when the original cottage name plate was discovered, having 
been long-hidden under a pile of uncatalogued antiquities.° 


The driver of “Celestial Empire” has by process of elimination been identified as 
William George Jackson, who later had a long career on the Southold Railway. 


It was some four years later before the surreptitiously 
constructed standard-gauge Tangshan - Xugezhuang"? 
coal mine railway (a.k.a. "Kaiping Tramway") was built 

during the winter of 1881-1882 in a remote district of 
Northern China and succeeded in gaining a foothold. 
This was achieved by first using a locally constructed 2- 
4-0 tank locomotive, cobbled together from spare mining 


machinery and other scrap components. It was named the "Rocket of China" with 


® | am grateful to John Mann, a volunteer for Suffolk Museums, who provided the picture of Jackson on the Southwold 
railway and the “Shanghai” cottage name plate. J. Mann and the author collaborated in identifying Jackson in the 
various photographs above. | am unable to decipher the Chinese script written on the metal plate other than the upper 


left character * |:” 


"9 Xugezhuang (i #/!:) was Romanized as “ Hsukochwang or Sukochwang “ in early European documents and maps. 


5 


deference to England’s famous locomotive, “Rocket”. However, this name meant little 
to the local Chinese workforce who soon gave their own name “the Dragon” to this fire 
and smoke-puffing beast.'' It was followed in October 1882 by the importation of two 
0-6-0 tank locomotives from England, an order which was placed with Robert 
Stephenson & Sons of Newcastle. 2 


The key to this railway's survival was that it was owned 
and operated by Chinese as opposed to foreign- 
controlled interests and was aided by the fact that the 
directors and shareholders had close personal ties to 
the powerful statesman, LI Hung-chang (Li Hongzhang 
451%) "3. This was sufficient to deter junior government 
officials from venturing too close and formally verifying 
the railway's existence. What was not seen "could not 
possibly exist", if queried by higher authority. 


A very rare photograph of Li Hung Chang 
(234.8 Li Hongzhang ) with the Duke of 
Devonshire. Taken during Li's visit to 
England during August 1896. 


In 1886 the railway's Chinese directors finally received the Qing Dynasty Imperial 
Court's approval for the extension of their railway as a joint coal and passenger service 
to nearby Lutai. From here coal output from the mine could be loaded onto river junks 
for delivery to the nearby large city of Tientsin (Tianjin). Only a short time later the 
conservative Qing dynasty government officials, who until that moment had been 
opposing railway development for two decades, capitulated and railway expansion 
within China began in earnest. ‘* 


Foreign railway equipment manufacturers took little time in mounting their sales pitches 
in China and this included the French Decauville railway manufacturer which produced 
light industrial and military railways. Paul Decauville, the company's founder, had 
experimented with a number of narrow-gauge widths but eventually settled on 600mm 
gauge rail track attached to metal sleepers, enabling lengths of pre-constructed 
portable railway lines to be laid down very quickly. 


The Tianjin Decauville Trial of 1886 


In November 1886 Gaston Galy, Decauville's representative for China, arrived in 
Tientsin (Tianjin) on a sales expedition having earlier failed to attract much attention in 
Canton (Guangzhou) and Hong Kong. He brought with him a set of demonstration 
miniature railway equipment including a locomotive, some carriages and track. He had 
also signed an agreement with the British trading company Jardine Matheson to co- 


“Dragon” in Chinese is 425 ("Long” hao ). A pair of brass Chinese dragons were soon afterwards added to the either 
side of the locomotive’s side water tanks. See "Imperial Railways of North China’ - Peter Crush, published by Xinhua, 
Beijing , 2013, ISBN 978-7-5166-0564-6 

Ibid : "Imperial Railways of North China" — P. Crush. 

*8 Li Hongzhang was Governor-General of Chihli ( Zhili_i*{:! ) Province . Europeans invariably referred to the Provincial 
Governor-General as the "Viceroy" 

™ Ibid: "Imperial Railways of North China” , P. Crush 


operate in an attempt sell miniature railway equipment to the Chinese government. ‘® 
This included a failed attempt to sell a complete set of railway materials so that the 
Imperial Western Gardens (Xiyuan) and lakes abutting the Forbidden City might have a 
private "toy" railway for the enjoyment of the Emperor. This railway was subsequently 
built but with equipment from a different supplier, named Thevenet ‘ who managed to 
sneak in and secure the contract with a cheaper deal than Galy and Jardines were 
prepared to offer. 1” 


In late November 1886 Tianjin newspapers reported that the Decauville line built by 
Monsieur Galy had been inaugurated on 21 November and that Viceroy Li Hung-chang 
(Li Hongzhang) had visited the line with an entourage of both Chinese officials, 
consular officials and Tianjin foreign settlement officials. An oval circuit of about 3km of 
track had been laid on grounds adjacent to the private residence of Mr Tseng Lai- sun 
(#9 8i4E Zeng Lansheng **) who was Viceroy Li's English interpreter. 


The Decauville temporary track laid on muddy flats near Tianjin. In the distance 
the small demonstration train, headed by a locomotive with tender is just visible. 


Several descriptions of the event were published in local newspapers and while the 
descriptions vary, the consensus was that there had been one locomotive, four 
passenger carriages and a "luggage" wagon. Two months later back in Paris, the 
fashionable " L'Iilustration - Journal Universe " published an article reporting the event 
which including a much-embellished full-page engraving.”° 


15 "The Thistle & The Jade - A Celebration of 150 Years of Jardine Matheson & Co.” , Edited by Maggie Keswick. 1982 
At this time, Theveret was serving as Engineering Director of harbour improvements works at Port Arthur (Lushun) 

( 1888 Chronicle & Directory for China, Corea, Japan etc.) 

7 North China Daily News" 4 Oct 1887 and 2 April 1887 

8 Zeng Lansheng was born in Singapore c.1826 , the son of a Guangdong native farmer & Malay mother. Orphaned at 
a young age, he was educated by American missionaries and later sent for schooling in USA. Upon returning to China 
he worked for European businesses in Hong Kong & Guangzhou before moving to Shanghai, where he became an 
interpreter for Li Hongzhang's business interests. 

"The Chinese Times, 27 Nov 1886 & Dec 25 1886 

2 “lllustration - Journal Universe”, published in Paris. Vol LXXXIX No.2294, Samedi 12 Fevrier 1887. Author's 
collection 
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The French artist who engraved this inauguration picture embellished the scene by 
adding ornate Chinese pagodas, towers and temple buildings with a host of Chinese 
mandarin officials dressed in splendid silk gowns. Adorning the front of the engine were 
six flags, which included those of France, China, & Great Britain according to 
contemporary press reports. The locomotive side-tank bears a long metal name plate 
proclaiming that the engine had been built by "Ateliers Decauville Aine", but was this 
truly the case? Early locomotive production records for Decauville are sketchy to say 
the least. One works list does include a locomotive which more likely fits the 
bill: “Works No. 26 despatched 25.11.89” but was actually built by the Belgian Couillet 
Works as No. 740 of 1884 and attributed to Transport des Voyageurs en Chine and to 
Société des Mines de Bormettes.”' 


The Decauville train at Tianjin. Headed by an 0-4-0 wood-burning locomotive with tender. The train consisted of an open 
wagon, two enclosed and two open passenger carriages plus a freight car.” 


2" Information derived from Decauville Works List by K.W. Clingan & J. G Lanham (published by the Industrial Railway 
Society, 1995) & surviving Decauville catalogues. | thank Jeff Langham, Robert Pritchard , Robin Gibbons, Bob Koch & 
others for their suggestions. The consensus is that this engine was probably built & supplied by Couillet (No. 740 of 
1884) for the Decauville company. 

2 Photograph: Author's collection. 
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Recently a newly discovered rare picture came to light which was acquired by the 
writer from a dealer. This provides the clearest, to-date, visual record of this 1886 
Decauville trial railway. 


An enlargement of the locomotive clearly shows that we are looking at 
what is almost certainly a Couillet-built engine with the name and builders 
plates matching the shape of those engines affixed to Decauville's 
engines in its early days. There is further evidence provided in the 1887 
Decauville catalogue which advises that the third engine built for the company was a 
600 mm gauge "FEDORA" type locomotive weighing 4 tonnes unloaded and 5 tonnes 
"en ordre de marche" ( provisioned with fuel and water). Their Register for the period 
1880-1885 indicates all these early engines were supplied by Couillet.”° 


‘Type no 9 dos T. a vide (6 T. en marche), avec cabine pour les pays chands, foyer & braler bois ou cliarbon et cheminés americaine, 
Pourant avec son tender conduire un train de 15 tonnes A 50 kilométres en 2 heures ot domie sans arréte 


Decawville Type 3 ("FEDORA") constructed by Couillet for Decauville, as illustrated in an 1887 Decawville catalogue. 
The design of the engine matches perfectly with the one seen at the Tianjin trial with the exception of the builder's 
plates. 


2 "Decauville - ce niom qui fit le tour du monde", Roger Bailly 1989 
24 There is a small discrepancy concerning the weight of this engine in various publications 
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There are preserved 500mm and 600 mm gauge locomotives of broad similarity in a 
military depot museum at Tancos, Portugal and another (works plate No. 43 illustrated 
above) at the Puffing Billy Railway near Melbourne respectively.7° 


Enlarging the train shows there are people riding in the front open wagon. This is 
followed by the two enclosed passenger coaches with | and II class markings on the 
doors of the second coach. The three doors of the preceding coach have illegible 
markings but the description in the French magazine L'lilustration reveals that there 
were "Premiere" (1st) , 2nd., 3rd. and 4th Class accommodation. In the rear open-sided 
Passenger coach are two figures, one seated, perhaps those of Zeng Lansheng and 
another silk-robed Chinese official. In the background is a Western style two-storey 
building, unlike the temple-style buildings depicted on the engraving. This would be 
Tseng's private residence. 


A sales promotion sheet issued during the Paris 
Universal Exhibition of 1889 indicated that carriages 
came with two "demi-compartiments" each seating 
three passengers, accessed from the front and rear 
doors. The centre door opened to a full compartment 
seating six. There were options for these to be for ‘st, 
2nd or 3rd class accommodation or a combination of 
all three classes within the separate sections. The 
second enclosed carriage in the Tianjin photograph would appear to be one of mixed 
classed compartments similar to the supplier's type "D" option. 7° 


At the inauguration of the line we are told that Viceroy Li Hongzhang, 
who arrived in his palanquin, was accompanied by Gustaf Dietring the 
German-born Chinese Commissioner of Customs for Tianjin and who 
was concurrently the "Salt Commissioner".?’ Also in the entourage 
was the Tianjin Taotai, Lo Feng Luh (242i Luo Fenglu) who was 
later knighted by the British as "SIr Chih Chen Lo Feng Luh" when 
appointed as China's Envoy to London in 1899. In the party were also 


25 Photographs of these may be downloaded by searching: "Tancos" http:/www.internationalsteam.co.uk/trains/portugal03.htm and 
http:/imembers.ozemail.com.au/~telica/Puffing_Billy Gasworks_loco_Carbon.htm! 
26 4953 anniversary for the establishment of Société Novelle des Etablissements Decauville Ainé - booklet. 
27 Dietring was also Chairman of the Tianjin Municipal Council and had extensive business interests. He was an advisor to Li 
Hongzhang on foreign affairs and amassed great wealth. The Ging Dynasty government gave him a large piece of land on which he 
erected a house the size and splendour of a royal palace 
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Monsieur P. Ristelhueber the French Consul for Tianjin and of course Decauville's 
engineer Gaston Galy. 


The railway continued to operate as an entertainment for local residents for about one 
month, charging 30 cents for 1st class, 20cents for 2nd class, and 10 & 5 cents 
respectively for 3rd and 4th class tickets. The locomotive & rolling stock were then sold 
to the Tientsin Municipal Council for the purpose of earthworks and transporting 
materials for the construction of a new Town Hall. Later in 1892 the railway equipment 
was disposed of at a small loss”°. 


600 mm gauge 0-4-0 tank locomotive “Speedy Peace” (Works No. 2254) built by Dubs of Glasgow in 1886 


The directors of Jardine Matheson were particularly annoyed by the failure of Galy to 
secure sales contracts in China, having committed a significant amount of expenditure 
by placing an order for two 1 ft -11] in. gauge (600 mm) 0-4-0 tank locomotives from 
the Diibs Locomotive Works of Glasgow.”° These two engines were given the names 
"Speedy Peace” (3&$# ) and " Flying Victory". What is not clear, however, is where 
these engines finally ended up being delivered to. 
The surviving photograph together with the French 
magazine’s engraving and description make 
abundantly clear that the Dubs locomotives ordered 
by Jardines were not used for the Tianjin 
demonstration in 1886. Solving this riddle could 
provide an interesting research project for anyone 


with the time on hand and enthusiasm to persevere. 
30 


ientsin Municipal Council Report, ‘North China Herald’ 24 January 1892 
The Thistle and the Jade — A Celebration of 150 Years of Jardine, Matheson & Co.” 1982, edited by Maggie Keswick 
® The answer might lay in the Jardine Matheson Company Archive held by the University of Cambridge. 
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One or two modern sources suggest that these engines were shipped to China and 
eventually sold for construction use on building extensions of the standard-gauge 
Kaiping coal line at Tangshan, which was later to evolve into the Beijing-Shenyang 
Railway (Peking-Mukden "PMR"). However, there has been no evidence presented to 
support this theory and not even one picture of the considerable numbers of surviving 
photographs shows the use of narrow-gauge construction trains. 


The “Real First Locomotive” built in China 


C.W. Kinder’s “Rocket of China” is accepted as the first steam locomotive constructed 
in China in 1881 even though one or two Chinese railway ‘experts’ still cling to an 
unfactual and discredited claim that the improvised and temporary “Grasshopper’*", 
crudely constructed in 1900 by British military engineers, preceded Kinder’s engine. 
However, that claim is not the only such claim that Kinder’s engine was not “China’s 
first’. 


In 1890 an unidentified writer in the 20 May 1898 edition of “The Engineer’ claimed that 
Kinder's engine did not qualify to be called “built in China” because it was made of 
scrap materials from machinery made overseas. The writer claims that a “Mr.Bunt”??, 
whom | suspect was the writer’s superior, had in August 1890 built from scratch an 0-4- 
0 tank engine for the Kiangnan Arsenal in Shanghai. The locomotive was 14 ft. - 9 
inches in length, had 2ft - 6 inch diameter wheels, 9.75 inch cylinders with a 15-inch 


See The Mystery of An Early “Chinese” Engine by Peter Crush : https://www.researchgate.net/profile/Peter- 
Crush/publication 

% The 1889 edition of the Directory & Chronicle for China, Japan, Corea, Indo-China, etc., etc. lists Thomas Bunt as the 
Superintendent Engineer at the Kiangnan (iJ: i#i Jiangnan ) Arsenal in Shanghai. The Chinese name for this arsenal was 
‘LHL Bibi. hi (usually abbreviated to the equivalent of Jiangnan Machine Works) 
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stroke and was of 24-inch gauge, suitable for the arsenal’s internal tramway system. 
Moreover, this writer claimed that all the components “except for a few minor bits and 
pieces” were fabricated in-house, thus invalidating the claim that the Rocket of China 
was the first “real” China-built engine. Most machinery manufacturers use components 
from other suppliers so | personally do not accept this writer’s claim that the “Rocket of 
China” was not the first locomotive made in China. Even he admits that some parts 
were obtained elsewhere. 


| will call upon the jury of my readers to discuss the merits of this claim and come to a 
verdict if possible. 


Part 2 of this series, will take a look at the Chinese Emperor's Palace Railway. 
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2 RBIEA: SOAR. RA: CNRS eS) , LWA, 1995; RAHA 
PRAR. BARATAW, SASSER, SRAAM, WH NMRADALAM MBM, DARL 
SRATHAR LAR EPL 2B RAS SABE PASEIR. 


RREPARRTARE-HNF, LZH-AAKAAMEH 0-4-0 TMER—DMRE, 
HPHALSA. HPAMASER—DMREARH. * 

RSMAS OLANT—KERLRMSRA (ALA), CAR ALN 
FREBNARRTRB NG RIOR. 


HRA AEE ES LAA REBT | MOS AZE. ULSh, FE 1887 TERE AVAE 

RP RARBH—A BERR 406. BBA 600mm fy “2B 2RHT" 

DUE (UTA) , SRR PALE OMEN, APA 
mM ARBRE): Y/AS)B 1880 ¥ 1885 FS OKANESMLARP BL. RH As 
SMET RAMU REALE H) AHEM. 


= BRAMRAR, MPEVESRRNCRAE: RTRRNRANERABA 


3 RARE ENA 


(GT. en marche), avec cabing pour les pays chands, 
ved son tender eonduire on train de 1a toanee A 90 Kilometres en 2 lioures et demnie 


1887 FRALEY BAR? HEPEL EA At (BRA) ME. ARTABTMOMESA 
REE, REMAATAZH, ARG EE, * 

4S, HAMS SABA AALS Hh 500mm 3% 600mm FHL, BIRR 

TRaFHEAM ES eM ER RAMUS RANE SAAR. Hep, BarlaR 

BRAT HS 1889 SE. HILAR AR 986 SARA LA RTM T TR, RK 

PEESMTAIGE, BSMHAS. * 


BERAPERAMORABT AMR: MESES RARER 
EREZENLDDHARSEM, LRPROPERHFNIL, TARABMARTES 
SR. WE; BORMAN LARC, RERIIRA PED A, (BARE 

Lillustration Axis PARAM, DARL HICA Premiere’, BALSAM; AEH 


BHAAPARLESAR, ERROR TALE RANSALHKCHRE, HIE 
PELARATERESL LAE, MihARARSBHEA. 


“Sh: SER: (BAAR —{GBHAMZS) , 1989. 
SAAR F RNA EHR LA. 

SAHARA RHR HEMMER, Si 

http://www. internationalsteam.co.uk/trains/portugal03.htm, 
http://members.ozemail.com.au/telica/Puffing Billy Gasworks loco Carbon.html. 


KAR F 1889 FERRARA Ses 
£, SHULUL-AARTRRE RA PSS SEMA 
EHRRAR. HE SIUM: RARE ARS New 
22, XART—-MTSAPAUE, TAAKARE 
HERTES, AAMNETS AM, TAME BHR 
» SOERVES. ShESRSHRAWEN, (REI 
ore = ETI. UL, RERESSRNRERAA RA 
Me: RRAS AN MAAN, TERGRESIESREAR-AARHSAR, RAK 
2RAb, SSPE S. —S. —S HRSSRRE, MARLVSAMN'D WAC 
#.7 
PANATRRTAAE 1886 F 11 ARTA, FARR RRBETAN—TA, SHB 
RRMA, =. =. OSEAN RND SA 30, 20. 10, 5k. RAK, WE 
SRSRGRARTVALG, AFAMPMARLELHHLMA. 1892, SAR 
FRAMERS EF. 


1886, RE PAL) £778 600mm $86 0-4-0 zt BES ME (HPF 2254 G) 


SPAARADA HREM, WT ANAT MAA RECEP BIE El a BIE 


BOBASAB, MAMSRSRHMNAHE BA. ATMRAPRASARRE, 
AATHPERARARM TNH LT, TINT A 600mm HEBAY 0-4-0 H7KBYL 
#. * XM AMER Bl it ZA ‘Speedy Peace” (2425) R'Flying Victory". 


7 ARE 1953 FRANCAIS RU AFL SH. 
Si: CAPRA) , HR CHALAIBIR) , 1892-1-24, 
2S: DAMM: (HSE: tM 150 RS) , RH, 1982. 


RH, RAARAVNEHTRESRE—TARBZE. 
E-TARENE, CMM EMEA A 
BRERA EAN FT. 


EM ARMIEH: RAAUNEERGIPH, & 
mm LEATAPRBAS, AT RARR SETA 
S) ERAHRELE. PRA MLRAM ATLA 
TELM R. ERSRBARN ERA PR, IRR 
PLAS EAPO. All, HGRA SH, MH 
HATHA RRR LHS AUTAIE. 


A 


=. $HRAAL HEALS 


BRSUF 1881 FHC PHARS UME, PCREMLAELAPHS—-AEALE 
PORE. RA-LAEOPRARER, HARES RY, BEER 
SVLeh: —ARiE AE PANE “TAEPHHENR ANE. RAW 
#'RARHDLERA 1900 FLASH, WARS A MAA. BRS 
SE 25h, RAA-ANEDRUALEPHALEPHBANE. 


ORT MAAN ASTRA TERE AUS SRNR. 
2S: ABE: (ApS eStt2ik) . https://www.researchgate.net/profile/Peter- 
Crush/publication., 


1890 #2, —fL SRM FATE 1898 4 5 A 20 ARR (LEG) REPRR: SAH 


“PEARS MERMRUALEPHAL PENA, AARNE A NIRS HSB 
PRBS. BIE: SYR BA (BRR SIRES BAIR IE 
SOLS) F190 SELIM RM, BBlT—A 0-4-0 VENA. BHERKA 
AAS HK, MHEZA 762mm, TUAMABA 248mm x 381mm, Heb A 610mm, AF AET- 
KAHN. FHERMRANERR BOSE, ARAL RE RRA TH 


36, Pr thEskx APOE 


ZRERBXENEPRALHENR ANE’. 


RIC EA 2HHS—AALEP ME? "R-RAPNAIRABARHKALRE, 


Ch 
MBA. 


Iz] 


FUERA) PIN TRESS PN SAMAR AHGRB, 


2 ARE 1889 ERR (RVR EBES) TA, HOM RENE LI SHEERS LEM, 


